Background
Introduction
Peripheral arterial disease (PAD) has a pronounced negative effect on individuals quality of life [1] [2] [3] . Although with a fairly common pathophysiology, risk factors, and management pathway, symptom presentation in greater majority of patients with PAD is often atypical and difficult to predict [4] . One important aspect of PAD is the fact that it is mainly a symptom of a general atherosclerotic disease often presenting with a high comorbidity rate making secondary prevention, in a long term treatment approach, an important part of their management. Also, the general atherosclerosis as well as concomitant high comorbidity rates among this group of patients has implications for their health-related quality of life and disease experience.
There is a growing interest in patient-centred care for the management of PAD [5] . However, the manner in which a patient interacts with the management of their condition or the symptom presentations throughout the care pathway may be influenced by their understanding of the disease [6] .Therefore, qualitative studies exploring patients experiences of living with PAD may enable a better understanding of how patients adapt and cope with the disease, enabling better conceptualisation of patients' decisions regarding available or future management.
Understanding the experiences of people living with PAD via a qualitative synthesis will be useful in developing comprehensive patient-centred secondary prevention therapies for this population. In addition, it may allow tailoring of the future research agenda to investigate constructs important to patients and the management of PAD. The aim of this study is to provide an overview of patients' experiences of living with PAD. of opinion regarding inclusion or exclusion were resolved by discussion and reaching consensus between the two authors (UA, EE), or in consultation with a third author (CS) when warranted.
Data extraction processes
Study characteristics were recorded in a data extraction form specifically developed and piloted for this review (Table 1) . Data elements included authors' details, phenomenon of interest, participant characteristics, study design and qualitative findings and themes. All studies had information sufficient to enable data analysis; hence no further contact to study authors was warranted. Specifically, both patients' quotes (primary data) and emerging themes (secondary data) from included studies were extracted to aid the framework synthesis.
Critical appraisal
The Qualitative research Critical Appraisal Program (CASP) instrument was used to assess the methodological quality of each of the included studies [9] . CASP has been used in several qualitative systematic reviews and was deemed a suitable appraisal tool for the current review. It is a generic quality appraisal tool and it was anticipated that included studies would report diverse range of methodological underpinnings and research design.
Data synthesis
A 'best fit' framework synthesis approach [24] was used to implement a preliminary deductive thematic analysis of the identified patients' experiences of PAD. Given that PAD is a chronic disease, and the review aimed to report experience across the spectrum of PAD disease trajectory, theme allocation to the framework was undertaken with the perspective of PAD as a chronic disease and used emerging findings and themes in included studies. The synthesized framework is considered preliminary and will form the basis for further work on conceptualizing disease experience framework in this patient population. Allocation of themes were undertaken starting with the experience of diagnosis, experience of receiving acute care (interventions) treatments, experience of undergoing conservative treatments (e.g. supervised exercise program(SEP)), experience post-treatment, and long-term experience of living with PAD (the new normal). These themes informed the framework as they describe the patients' pathway from diagnosis to adapting (or not) to living with PAD hence fit with the review aim. Understanding that different disease stages may present at the same treatment point, attempts, where possible, were made to present experience in relation to disease severity. Initial allocation of experiences to the framework as well as identifying emerging themes was initially undertaken by the first author (UOA) aided by discussions among the team. Agreement on a final themes and allocation was reached by discussion and consensus. Fig 2 provides an audit log to facilitate readers understanding of the synthesis and the preliminary framework.
Results
Initial search results yielded a total of 283 articles, of which 140 were removed as duplicates. One hundred and twenty six papers were excluded after screening article titles and abstracts. Three papers were further excluded following full-text reading and eligibility assessment. Two of the studies [25, 26] did not investigate patient reported constructs of living experiences of PAD/IC; and one [27] was not a primary research. Therefore, a total of fourteen studies were available for the qualitative synthesis. Fig 1 presents a flow chart of the search through to studies inclusion. (Continued ) (Continued )
Included studies and participants characteristics
Account of 360 patients of which 213(59.2%) were male and 133(36.9%) were female (gender missing in one study, n = 14), with age range from 44 to 92 years are reported. Most studies were from the United Kingdom (n = 6) or Sweden (n = 6). Two were conducted in the USA and one in the Netherlands (Table 1) . Where reported, interview setting ranged from patients' homes [10] [11] [12] [14] [15] [16] 20, 21 ], researcher's workplace [16] , to facilities outside [18] or within the hospital [11] [12] [13] 19] or university [10] . All participants in included studies were stated to have been diagnosed with PAD, but majority of the studies [12, [14] [15] [16] [18] [19] [20] [21] [22] did not report diagnostic criteria. Where reported the basis for confirming PAD ranged from ABI�0.90, post-exercise drop in ABI, angiography, computed tomography or magnetic resonance imaging (MRI) scans. Disease stages of participants was not reported in two studies [14, 15] and varied within and across other studies which reported it. Five studies [12, [18] [19] [20] [21] included participants at various stages of the disease: intermittent claudication(IC), chronic limb ischaemic (CLI), and ischemic ulcer). The remaining studies [10, 11, 13, 16, 17, 22, 23] included only patients with symptoms of IC. There were similar variations within and across included studies about the type of treatment participants were undergoing. Four studies [12] [13] [14] 18] described disease experience across the full spectrum of PAD. Where specified, majority of the studies (n = 6) [15, 16, [19] [20] [21] [22] focused on patients disease experiences and understanding, and these constructs while awaiting or following surgical interventions. Three [10, 11, 17] investigated patients experience of disease and their perception of walking managements. One study [23] described the understanding in patients who have undergone either a SEP or percutaneous transluminal angioplasty(PTA). Where reported, there were wide variations in the duration since diagnosis or post-intervention for PAD, ranging between studies with participants at the different stages of the disease awaiting intervention [20] to a study with participants up to 2½ years post revascularization [22] .
Quality appraisal
The qualitative research CASP quality tool is marked out of a possible 10 'yes' responses. All studies were included in the review irrespective of their quality rating, however, the rating was used as an indication of strength of evidence and to guide recommendation regarding required standard to inform future research on qualitative experience of patients with PAD. Seven studies [10, 11, 15, [18] [19] [20] [21] were awarded nine out of a possible 10 'yes' responses; five studies [14, 16, 17, 22] were awarded eight 'yes' responses. One study each was awarded 10 [13] , six [23] , and five [12] 'yes' responses. The main source or potential source of bias in included studies was uncertainty about the role of the researcher, or any attempt to counter potential researcher bias on data collection (n = 12). There were also issues related to appropriateness of the research design to address the aims of the research (n = 2), the data collection in a way that addressed the research issue (n = 2), lack of ethical consideration (n = 2), issues related sufficient rigour in data analysis (n = 2). Table 2 presents the detail of the quality appraisal of included studies.
Patients' experience of PAD
Using the chronic disease framework, the identified patients' experiences described as themes, subthemes, categories, and patients' quotes in included studies were mapped into experiences of diagnosis, experiences of undergoing interventions, experience of undergoing conservative management, post treatment experiences, and long term experiences. The themes, subthemes and categories, and the corresponding included studies that described them as presented in Table 3 .
Patients' experience of diagnosis. Patients' experience of diagnosis summarises reports of patients' experience of symptoms presentation, diagnostic processes, pre-treatment processes including consultations, and processes involved in making decisions about treatment.
The emerging themes reflect patients' feeling of leg pain, fatigue and other discomforts, which later became a burden, resulting in walking impairment, loss of independence and control. Patients described a common first experience of symptom of PAD as pain while walking usually beginning as a slow, creeping feeling of fatigue which gradually developed into pain and cramp [11] [12] [13] [14] [16] [17] [18] 20] : "just like somebody gripping the calf muscle really tightly", "crippling", "stops me in my tracks", and having a "wearing effect" [18] . Although the pain increased or became more frequent [15, 16] ,patients initially dismissed symptoms as trivial [15, 18] , and sometimes thought it was a sign of old age [15, 17] : "I never complained [to the doctor] because I didn't think I had a complaint [15] .
Symptom progression saw the pain and discomfort began to wear the patients down [11, 15, 16, 18] , often bringing embarrassment when they had to stop in the middle of the road to let the pain go away [10, 11, 16, 17] . In addition to walking impairment, patients reported impairment in other aspects of physical functioning, feeling restricted and a loss of independence [12, [14] [15] [16] [17] 20 ], which had a major impact on several aspects of their quality of life[11- [12, 20] , recreation [16] , and sleep quality [20] for those with rest pain. Patients interpreted this as a sense of burden, powerlessness, isolation, and compromised independence: "Yes, it's just like it has taken the strength and power from me. . ., you have to do this and that but you can't . . . You have to give up" [20] . Although unsuccessfully, patients attempted to deal with their symptoms by taking pain medication, avoiding or altering their activity, taking slow steps or walking short distances [13, [15] [16] [17] 20] . Patients also demonstrated a limited understanding of their disease [11, 14, 17, 18] : "I thought I had a muscle injury" [18] . There was substantial delay in diagnosing the condition, and getting treatment. The first component of the delay was patients initial dismissal of their symptoms for lack of knowledge about the disease [17] [18] [19] , and consequent delay in seeking medical help [17, 18] . Even when medical help was sought, many patients were frustrated at the time and effort required to gain definitive diagnosis [18] . "I ended up going to different doctors before I got to one that put his finger on the vascular end of it.. . .went through quite a little stuff for 3-4 years before I finally got the guy that said 'You haven't got any circulation" [18] . When eventually diagnosed, patients discussed receiving little attention and follow-up and had strong perception of lack of empathy or awareness of them as a person on the part of the healthcare professionals ''When I actually got diagnosed, I was there 10 minutes, then it was this, this, this and that, right you're discharged, that's it, go" [17] . Patients desired specific information about their disease but reported a sense of being left alone with little specific information or advice. ''I mean everything I've got I want to know about, and you don't get to know, simple as that, you ask and you don't get a full explanation" [17] .
Generally, patients were passive in the treatment decision-making process and assumed that healthcare professionals to be competent, knowledgeable and acting in their best interest. "The likes of [surgeons] , they know what they are talking about they don't say things unless they are sure so I accept what they want to do" [15] . So when surgery was decided, patients had unrealistic expectations that surgery would solve all of their problems [15] . Walking was an overlooked first-line treatment strategy. Even when healthcare professionals had advised patients with IC to walk, patients did not consider it as a treatment. "There's no treatment. I'm getting no treatment, not for this. I'm getting advice, and the advice is 'try to walk through it'. That's the only advice I've ever had" [10] . Similarly, regarding other lifestyle modification and risk factor management, although patients have been told about the risk of smoking, majority of patients did not understand the systemic nature of their disease or wider atherosclerotic risks. "I am a healthy person. I rarely suffer from something serious. No scary diseases and. no heart disease or whatever" [23] .
Experience of undergoing surgical treatments. Patients' experience of surgical acute care described surgery and other acute care interventions. Emerging themes reflected deficiency in the acute care orientation of surgical interventions for PAD. Patients discussed feeling relieved yet uncertain, and reported difficult understanding the technical language typically used by their surgeons [17, 19, 22] . Typical aspiration was for knowledge and information on self-management when returning home after surgical intervention but patients described receiving little, non-specific, or mixed information, often with no written material to take home [17, 19, 22] , even when requested [19] . "It might be good to receive some of the information during the hospital stay because you have to wait quite a lot. . ." [19] . Not receiving specific information made patients confused and uncertain [19, 22] and they interpreted it as lack of empathy [17] .
Irrespective of the disease stage at the point of surgical intervention, patients described lack of information about their post-operative health and, for instance how to deal with the "nerve damages" and swelling [22] . In addition patients spoke about being discharged with insufficient knowledge about their disease and the importance of risk factor management. Hence patients lacked clear and specific understanding of how to effect important behaviour change (e.g. walking exercise) to reduce risks and/or improve symptoms [15, 22] . Due to the short time of consultations and lack of clear information, patients reported not being able to get their questions answered by their health care professionals [19, 22] but had resorted to other sources outside medical contact, including the internet, friends and family members, to gain knowledge about their condition [17, 19] : ". . .and you don't get to know, simple as that, you ask and you don't get a full explanation" [17] . This uncertainty and lack of understanding led to many patients avoiding walking for fear of causing damage [22] Patients experience of conservative treatments. Patient's experience of conservative treatment relates to experience with walking treatments (and lifestyle modification), their perspective of walking treatment for PAD or walking behaviour after revascularisation. Emerging themes indicate many patients with IC do not consider walking exercise as important selfmanagement opportunity either as first-line therapy or after undergoing revascularisation [10, 11, 17, 22] This was either due to patients' trivialisation of symptom [10] or feeling of powerlessness, frustration by the severity of their symptoms [10] or just lack of motivation to walk [17] . In addition lack of specific and tailored walking guidelines meant that patients had varied outcome expectations, and limited purposeful walking for exercise, and were easily overcome by barriers to walking to intensity [10, 11, 17, 22] Patients described experience of SEP for IC as "friendly," "relaxing," and one that gave them a "feeling of all being in it together" [11] . Completing SEP provided patients with structure and reassurance regarding safe and effective dose of walking [10] , however, patients described comorbidities, leg pain, lack of motivation and lack of time, and the required commitment needed to attend 3x/week as barrier to participating in SEP [10, 11, 17] . In addition, they discussed that attending SEP did not aid them to walk independently in their community [10] . Patients however noted that symptom improvement following walking exercise encouraged them to go on [10] . Similar to acute surgical care treatments, a resonating theme among patients regarding walking was their desire for specific and tailored information, guidance and support to achieve the walking recommendations, and the lack of these in much of the walking advice received.
Patients' post treatment experience. Patients' post treatment experience intended to capture patients' experiences in the short period (� 6 months) post-surgical interventions or conservative management, during which patients experienced rapid changes to their symptoms and learnt to navigate these changes. However, no study reported on patients' experience of living with PAD post-conservative treatments. Emerging themes of post-surgery experience reflects the feeling of becoming better but not cured, gradual emergence of uncertainty, and fear, and then patients' attempts to recapture control of their life.
Undergoing surgical interventions provided patients with temporary pain relief enabling them to walk unaided again, and to sleep well for patients with CLI [21] . With an unrealistic expectations that surgery had "cured everything" [23] , patients focussed solely on this symptom relief, believing PAD to be acute and treatable, rather than a chronic condition which necessitates self-management [22] . However, the high hope of recovery progressed to disappointment over unmet expectations when symptoms remerged and/or other existing ailments began to unravel [21, 22] . This highlights a continued lack of understanding of the aetiology and the systematic nature of PAD even when patients' had undergone surgical interventions [19] .
Patients discussed not receiving adequate information when returning home from surgery and were soon bothered with several questions. To them their major source of information and support is from consultation with their surgeons but this did not provide them with a good understanding of their disease [22] . They continued to be unclear about the systemic nature of their condition, and how to translate lifestyle change into managing their condition [23] : "But in some cases it would help if you could all calm down a little when you are talking to us. I have met doctors who say hmhmhm and you notice that they are stressed and then you have no further questions. . ." [19] . In the context where surgery was expected to be a complete cure, the return of claudication pain and cramps assumed greater significance [15, 21, 22] and patients were soon overtaken with feelings of uncertainty, and coming to an end point [21] : "It's just the odd pain that frightens me. . . I say oh God I hope it's not happening again" [15] . This marks a point where patients would be forced to accept the chronic nature of PAD.
Long term experience (Adapting to the "new normal"). This captures the long-term experience of living with PAD, during which patients start adapting to disease limitation, and learning alternative strategies to maximise living including reappraising meaning in life. Although many patients have started coming to terms with the fact that they have a chronic condition, they continue to lack understanding of the disease in terms of the broader atherosclerotic risk. Patients were more bordered about their chance of going back to surgery or being offered one if they need it, than the risk of stroke and broader cardiovascular events [22] . The majority have accepted that they will always be dependent on help and support, but felt frustrated and helpless at having to watch their role being taken over by spouses and children [21] .
Patients discussed their resolve to begin adaptation to their physical limitation, and adjusting their outlook within their limited activity and deteriorating health [15, 16, 21, 22] . "I don't go down, sit in a corner, and cry every day. That wouldn't make it any more fun" [21] . Often a complex process, patients expressed mixed feelings and varied ability to make this adaptation [18] , often requiring them to reorient life, and accept with resignation the fact of giving up some important things including hobbies, leisure, and social life [20, 22] . For many, there was a feeling of being forced to reappraise the meaning of life and to develop a new value in order to make the best of their situation. "But to fully accept it is hard, you can put it out of your mind for a while but then the thoughts come again, why you can't walk properly" [21] .
Patients began to learn how to live with the remaining circulation problem in the leg and are more moderate about their expectation [21] . "Yes, I suppose you think less and less about it and realise that you're like this and it doesn't seem like it's going to work out much better" [21] . To remain fairly active within the restriction placed by PAD, patients had begun to walk more slowly and to sit down instead of standing for gardening [21] .
Discussion
This paper presents a systematic review and framework synthesis of qualitative data of patients' experiences of PAD. Findings highlight the considerable impact of living with PAD on patients, and the need for practice to incorporate these constructs into care pathways. Most of the studies reported on experiences of patients waiting for, undergoing, or following vascular surgery/intervention with little attention given to patients who were undergoing conservative management. Practice recommends conservative management (including supervised or home based exercise, medical therapies and lifestyle modification) either as first line treatment or as adjunct for people with PAD [28] . Thus, there is a need for research to understand the experiences of this population who are undergoing conservative management as these may differ from those who are undergoing surgery.
Altered sensation, typically presenting as pain in the leg while walking, was a common first concern [15] [16] [17] [18] . Although evidence indicate that many patients with PAD including some with moderately severe disease report no, or atypical symptoms [29, 30] , the review supports several articles reporting common symptoms of PAD [31, 32] .
Patient experience of substantial delay in diagnosis and treatment, and the difficulty in navigating health care information reflects current PAD literature [33] . The fact that patients delayed seeking medical help until there was significant walking impairment and restrictions in many aspects of their life [16, 17] , could be indicative of a lack of understanding of symptom/ disease pathology in this population [34] . To reduce the risk of complications such as critical limb ischaemia, the need for limb amputation or adverse events (cardiovascular disease morbidity/mortality) prompt diagnosis of PAD is critical [35] . As seen in the included studies [10, 18, 23] , and elsewhere in the literature [34, 35] , lack of understanding of the disease pathology is common throughout PAD disease trajectory even among patients who have undergone intervention or SEP. In addition to aggressively pursuing the NICE recommendation to provide information on the cause, severity, associated risks, risk factors, pain management, treatment options, and psychosocial support for persons already diagnosed with PAD [36] , a wider campaign may help raise general awareness of PAD and atherosclerosis to improve recognition of early symptoms. Despite being an independent risk factor for stroke, heart failure hospitalization, and other cardiovascular events and deaths [37] , and having huge impact on patients quality of life [38] , studies in several countries indicate that population level knowledge about PAD, is very low [34, [39] [40] [41] . Similarly, given that typical PAD symptoms may not be always present, or when present may not be reported early by patients, routine screening of persons with risk factors is important, and may reduce the delay in diagnosis and treatment [42] .
Central to the findings related to patients' encounter with acute care treatments is the desire for clear, consistent, and specific information about their condition, and the failure of health care professionals in meeting this requirement. Patients felt uninvolved in the decisions about treatment, and usually had incorrect or unrealistic expectations of the planned intervention. The need for patients with PAD to participate in decisions regarding treatment has been highlighted [43] . It appears there is a missed opportunity during patients' interaction with healthcare providers. Patients do not gain the information that would not only enable them make decision about choice of care but also to cultivate important lifestyle behaviours to affect risk reduction and symptom improvement. One way of making use of this opportunity might be a well-designed structured education programme made available for patients irrespective of their choice of treatment. This has been implemented in diabetes [44] and has been advocated for adoption for patients with PAD [45] .
Post-treatments challenges faced by participants reflected the inherent weakness of the cure approach to management of PAD. Patients' excitement over symptom relief, including improved walking ability, usually faded away gradually with the disappointment of the return of pain and the unmet expectation of the ability of surgery to cure everything. For patients who have undergone SEP, the realisation that they could not replicate the gained treadmill walking ability in an independent improved walking behaviour in the community was a major discouragement to incorporate walking exercise into their daily life. Indeed patients were still lacking self-management strategies, and the knowledge and skill to navigate the new reality of their condition, and soon began to struggle at this awareness of PAD as a chronic condition [21, 22] . Many were afraid uncertain about what is safe and beneficial within the walk-limiting pain and multiple commodities. The role of walking limiting pain [46] [47] [48] , comorbid health concerns [46, 47, [49] [50] [51] [52] [53] , and lack of knowledge [47, 54] as barriers to adopting self-management strategy in patients with symptomatic PAD are well documented [55] . Instead of a hurried discharge from the surgery or at the end of SEP, it may be more beneficial to arrange a patient education program, perhaps in an outpatient setting, to teach or improve patients' self-management skills as part of an overall long-term secondary prevention approach similar to that in other long-term, progressive conditions. The long-term experience of living with PAD sees patients begin to find ways to adapt to the disease limitations. This transition meant that patients had to deal with shrinking physical, social and psychological horizons due to their physical limitation [15] , through a process of downward comparison that enabled them see the positive side of their situation [21] . Downward comparisons refer to when a patient compares to another who is perceived to be 'worse off' [56] . Chronically ill patients often compare with each other during group interactions potentially providing an opportunity for them to modify their self-perceptions and adjust to ongoing threats to their health including psychological and physical well-being [56] . Patients' capacity to use downward comparison in coping with the transition could be explored during self-management programmes in PAD.
Our findings highlight the paucity of research reporting on patients' experience of undergoing conservative treatments. Particularly, no qualitative study reported on account specific to experiences of undergoing conservative medical treatments or long-term experience following SEP. Although one study [23] of patients who have undergone either SEP or PTA found that patients disease understanding remained poor after 6-18 months, it was not clear about account specific to which group. Given that conservative treatments including medical managements and SEP are central to PAD disease management pathway, further research should focus on how patients navigate these care options.
Limitations
There are several limitations to this review. Only English language articles were included, with most of the included studies carried out in Europe, putting limitations to the understanding of a more global picture of the experiences of living with PAD. Secondly, the issue of participants' relationship with the researcher need to be adequately considered and clarified in future studies of experiences of PAD. Lastly, many included studies reported data on patients across the breadth of experiences and varied stages of the disease. It is acknowledged some constructs may be subtle and saliently unique to each stage of disease or treatment type, hence attempts were made, where possible, to map reported findings to each stage of diseases and management indications. Given that many included studies reported heterogeneous patient sample at different stages of the disease or undergoing different treatments, it is appreciated that this preliminary framework may have missed important subtleties unique to certain treatments or certain disease stage. However, many themes identified in the review were common throughout the illness trajectory and may be relevant in addressing management of PAD irrespective of stage/treatment. This review is considered novel, pragmatic, and useful for the purpose of unpacking experiences unique to each stage, or extent of illness, and will be useful in planning care in this patient population irrespective of disease stage or treatment.
Conclusion
The findings contribute to a greater understanding of the experience of living with PAD from the patients' perspectives and highlights general lack of disease understanding across the disease trajectory, the delay in getting diagnosis and treatment, the physical limitation, social and psychological burden and demand on the patients. Although certain experiences were common throughout the illness trajectory, findings indicate that some might be unique to a particular stage or following certain treatments. These findings have implication for designing interventions for people with PAD as well as in selecting comprehensive patient reported outcomes for intervention in this population. In addition, there is a paucity of literature concerning experience of patients with PAD who are undergoing conservative treatments. Given that conservative management is a key recommended in PAD disease, future research is needed to better understand how patients engage with conservative management.
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